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,QWURGXFWLRQ
7KHGHPDQGIRUHQYLURQPHQWDOO\IULHQGO\DQGKHDOWK\SURGXFWVLVVWHDGLO\LQFUHDVLQJ7KLVDOVRDSSOLHVWREXLOGLQJ
PDWHULDOV ZKLFK FDQ KDYH JUHDW HIIHFW RQ KXPDQ KHDOWK ,W LV WKHUHIRUH QRW VXUSULVLQJ WKDW QHZ HQYLURQPHQWDOO\
IULHQGO\FRQVWUXFWLRQPDWHULDOVLQFOXGLQJWKHUPDOLQVXODWLRQPDWHULDOVDUHVWLOODFWLYHO\VWXGLHG'HPDQGIRUWKHUPDO
LQVXODWLRQ PDWHULDOV LV LQFUHDVLQJ GXH WR WKH JURZLQJ FRVWV RI HQHUJ\ UHVRXUFHV 2EWDLQLQJ QDWXUDO DQG
HQYLURQPHQWDOO\ IULHQGO\ WKHUPDO LQVXODWLRQ PDWHULDOV LV DQ HVSHFLDOO\ WRSLFDO LVVXH QRZDGD\V ZKHQ WKHUPDO
LQVXODWLRQ PDWHULDOV KDYH EHFRPH DQ H[WHQVLYHO\ XVHG SURGXFW 7KLV VWXG\ LV IRFXVVHG RQ DQ HFRORJLFDO WKHUPDO
LQVXODWLRQPDWHULDOPDGHIURPFRQLIHURXVIRUHVWU\UHVLGXHV
3ODWHOLNH WKHUPDO LQVXODWLRQ PDWHULDO IURP FRQLIHURXV JUHHQHU\ SUHSDUHG ZLWKRXW DQ\ DGGLWLRQDO DGKHVLYHV RU





DXWKRUV )RU H[DPSOH 3DOXPER 0 HW DO XVHG FRUQ VWDUFK DQG VRGLXP DOJLQDWH WR SURGXFH WKHUPDO LQVXODWLRQ
PDWHULDOVIURPULFHKXVNFRUQSLWKDQGEDUOH\VWUDZ>@,QRWKHUVWXGLHVDUDZULFHKXVNWKHUPDOLQVXODWLRQPDWHULDO
KDVEHHQSURGXFHGXVLQJDOLPHEDVHGELQGHU>@3ODVWHUDQGHSR[\KDVEHHQXVHGDVDELQGLQJPDWHULDOIRUWKHUPDO












UHVSRQVH IDFWRU7KHSURSRUWLRQRI WKHVHOHFWHGDGKHVLYH LVRQHRI WKH IDFWRUV WKDWKDYH WREHDVVHVVHG LQRUGHU WR
UHDFKWKHDLPRIWKLVVWXG\7KHVHFRQGIDFWRULVWKHVSHFLHVRIFRQLIHURXVWUHHVSUXFHRUSLQH7KHSUHYLRXVVWXGLHV
FRQILUPHGWKDWIUHHO\SRXUHGVSUXFHDQGSLQHQHHGOHVKDYHGLIIHUHQWWKHUPDOFRQGXFWLYLW\FRHIILFLHQWV>@KRZHYHU




DPDVV RI ILQH SDUWLFOHV DUH IRUPHG7KHVH ILQH SDUWLFOHVZHUH SURYHG WR KDYH ORZHU FDSDFLW\ WR UHWDLQ KHDW >@
7KHUHIRUHLWZDVGHFLGHGWRFDUU\RXWH[SHULPHQWVZLWKDERDUGW\SHLQVXODWLRQPDWHULDOPDGHXVLQJSRWDWRVWDUFK
DGKHVLYHZLWKXQFKDQJHGIDFWRUVEXWYDU\LQJWKHSUHSDUDWLRQPHWKRGV
3RWDWR VWDUFK DGKHVLYH SUHSDUHG LQ UDWLR   SDUW GU\ SRWDWR VWDUFK  SDUWV ZDWHUZDV XVHG WR ELQG WKH
QHHGOHV LQ WKH IRUPRI D SODWHW\SH WKHUPDO LQVXODWLRQPDWHULDO ,Q WKH ILUVW H[SHULPHQW VHH7DEOH  UDZ FRDUVH
JULQGFRQLIHURXVJUHHQHU\LVXVHG0LOOLQJPDFKLQH309LEURWHKQLNZLWKDVLHYHPHVKVL]HRIPPZDVXVHG
WR JULQG WKH JUHHQHU\ 7KHPLQLPDO YDOXH RI WKH DGKHVLYH SDUW E\ ZHLJKW WR FRQLIHURXV JUHHQHU\PDVV ZDV 
PD[LPDO  DQG PHGLXP  7KLV SURSRUWLRQ ZDV FKRVHQ EDVHG RQ ODERUDWRU\ H[SHULPHQWV ZLWK VPDOO VL]H
a[ FP VDPSOHV )URP WKH VPDOO VDPSOHV LW ZDV UHFRJQL]HG WKDW WKHVH SURSRUWLRQV DUH SURSHU WR NHHS WKH
QHHGOHVWRJHWKHU%XWLWLVQRWEDVHGRQWKHPHFKDQLFDOVWUHQJWKRIWKHPDWHULDO
7RGHVFULEH WKH VSHFLHVRI WKH FRQLIHURXV WUHHV LWZDV DVVXPHG WKDW WKHPLQLPDOYDOXHZDVSLQHJUHHQHU\ DQG
PD[LPDO±VSUXFHJUHHQHU\DYHUDJHYDOXHRIWKLVIDFWRULVDPL[RIERWKSLQHDQGVSUXFHJUHHQHU\ZLWKWKHUDWLR
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7DEOH([SHULPHQWDOSODQIRUWKHSODWHW\SHFRQLIHURXVLQVXODWLRQPDWHULDOIURPJURXQGFRQLIHURXVJUHHQHU\DQGSRWDWRVWDUFKDGKHVLYH
)DFWRU
   6DPSOH1R  
.&  .& .& .& .&.&.&
7UHHVSHFLHVVSUXFHRUSLQH 3LQH VSUXFH VSUXFH SLQH VSUXFHSLQH
5DWHRIELQGHUELQGHUQHHGOHV     

'XULQJ WKHVHFRQGH[SHULPHQW WKHSRWDWRVWDUFKDGKHVLYHZDVDGGHG WRDLUGU\GULHGDW&SLQHRUVSUXFH







  6DPSOH1R  
66.& 66.& 66.& 66.& .&.&.&
7UHHVSHFLHVVSUXFHRUSLQH VSUXFH SLQH SLQH VSUXFH VSUXFHSLQH











FRQGXFWLYLW\ FRHIILFLHQW  +RZHYHU LW LV SRVVLEOH WR FRPSDUH WKH JUDQXORPHWULF VL]H FRPSRVLWLRQ LQ RUGHU WR
GHWHUPLQH KRZ VLJQLILFDQW WKH GLIIHUHQFH EHWZHHQ WKH ILQHQHVV RI WKH VSUXFH DQG SLQH JULQG LV 7KHUHIRUH
JUDQXORPHWULF FRQWHQW LV GHWHUPLQHG DFFRUGLQJ WR VWDQGDUG PHWKRG /96 &(176  IRU IRXU UDZ
PDWHULDOW\SHVFRDUVHDQGILQHJULQGVSUXFHDQGSLQHJUHHQHU\







EHWZHHQ WKH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW DQG WKH VHOHFWHG H[SHULPHQWDO IDFWRUV LH WUHH VSHFLHV DQG WKH
ELQGHUQHHGOHVUDWLR
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5HVXOWVDQGGLVFXVVLRQ
7KHWKHUPDOFRQGXFWLYLW\FRHIILFLHQWUHVXOWVREWDLQHGIURPPDWHULDOVDPSOHVIRUERWKW\SHVRIFRQLIHURXVERDUG
W\SH LQVXODWLRQPDWHULDOVDUH VXPPDUL]HG LQ7DEOH7KHFDOFXODWLRQRIPHDVXUHPHQWHUURUDWDJLYHQFRQILGHQFH





7KH UHJUHVVLRQ DQDO\VLV ZDV SHUIRUPHG IRU WKH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW RI WKH VDPSOHV IURP WKH ILUVW










.&   66.&  
.&   66.&  
.&   66.&  
.&   66.&  
.&   66.&  
.&   66.&  
.&   66.&  

7KH SURSRUWLRQ RI WKH DGKHVLYH KDG HYHQ OHVV LPSDFW RQ WKH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW FRUUHODWLRQ
FRHIILFLHQW+RZHYHUVWURQJFRUUHODWLRQFRUUHODWLRQFRHIILFLHQWZDVREVHUYHGEHWZHHQWKHVSHFLHVRI
FRQLIHURXV WUHHV DQG WKH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW GXULQJ WKH VHFRQG H[SHULPHQW ZKHUH QHHGOHV ZHUH
SUHSDUHG LQ WKH IRUPRI D SODWHOLNH LQVXODWLRQPDWHULDO FRQVLVWLQJRQO\ RI XQJURXQG GULHG  QHHGOHVZLWKRXW DQ\




VR LQ WKHRWKHUV7KLV LVPRVW OLNHO\EHFDXVH LQ WKHFDVHRI WKHVDPSOHV WKDWZHUH LPSDFWHGE\ WKHDPRXQWRI WKH
DGKHVLYHWKHGLIIHUHQFHEHWZHHQWKHPLQLPDODQGPD[LPXPYDOXHRIDGKHVLYHZDVELJJHU7KXVZHFDQFRQFOXGH
WKDWDODUJHUDPRXQWRISRWDWRVWDUFKDGKHVLYHDOVRKDVDPRUHQHJDWLYHLQIOXHQFHRQWKHPDWHULDOFDSDFLW\WRUHWDLQ
KHDW 7KHUHIRUH WKHPLQLPDO DPRXQW RI WKH DGKHVLYH QHFHVVDU\ WR HQVXUH WKH VWUXFWXUDO LQWHJULW\ RI WKHPDWHULDO
UHVSHFWLYHWRLWVVL]HPXVWEHXVHGZKHQSURGXFLQJWKHUPDOLQVXODWLRQPDWHULDOV7KHVHH[SHULPHQWVUHYHDOHGWKDWLQ
DJURXQG IRUP WKH WKHUPDO FRQGXFWLYLW\RI WKHJUHHQHU\RIGLIIHUHQW FRQLIHURXV VSHFLHVGRHVQRWKDYH VLJQLILFDQW
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
)LJ6L]HFRPSRVLWLRQRISODWHW\SHWKHUPDOLQVXODWLRQPDWHULDOV
)URP WKH REWDLQHG UHVXOWV LW FDQ EH VHHQ WKDW WKH DPRXQW RI WKH ILQH IUDFWLRQ WKDW LV VPDOOHU WKDQ PP LV
DSSUR[LPDWHO\WKHVDPHIRUDOOWKHVDPSOHV'LVWULEXWLRQRIWKHIUDFWLRQVLVYHU\VLPLODUIRUERWKILQHO\JURXQGSLQH
DQGVSUXFH7KLVPHDQV WKDW IRU VDPSOHVSURGXFHG IURPILQHO\JURXQGSLQHRU VSUXFHJUHHQHU\ WKHGLIIHUHQFHV LQ
JUDQXORPHWULFVL]HFRPSRVLWLRQEHWZHHQWKHVSHFLHVFRXOGQRWKDYHDQ\LPSDFWRQWKHUHVXOWVWKHUPDOFRQGXFWLYLW\


















7KLV VWXG\ SURYHG WKDW WKHUPDO FRQGXFWLYLW\ RI SLQH DQG VSUXFH QHHGOHV LQ JURXQG IRUP KDYH QR VLJQLILFDQW
GLIIHUHQFHV6SHFLHVRI WKH FRQLIHURXV WUHHVPXVWEH WDNHQ LQWR DFFRXQW LI WKHUPDO LQVXODWLRQPDWHULDO LV SURGXFHG
IURPQRQGHIRUPHGQHHGOHV
*UDQXORPHWULFVL]HFRPSRVLWLRQRIFRQLIHURXVJUHHQHU\GRHVQRWDIIHFWWKHWKHUPDOFRQGXFWLYLW\RIDSODWHW\SH
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>@ 0XL]QLHFH , %OXPEHUJD ' $QVRQH $ 7KH XVH RI FRQLIHURXV JUHHQHU\ IRU KHDW LQVXODWLRQ PDWHULDO SURGXFWLRQ (QHUJ\ 3URFHGLD
±
>@ 3DOXPER0 )RUPRVD - /DFDVWD $0 7KHUPDO GHJUDGDWLRQ DQG ILUH EHKDYLRXU RI WKHUPDO LQVXODWLRQPDWHULDOV EDVHG RQ IRRG FURS E\
SURGXFWV&RQVWUXFWLRQDQG%XLOGLQJ0DWHULDOV±
>@ &KDEDQQHV0%pQp]HW -&&OHUF/*DUFLD'LD](8VH RI UDZ ULFH KXVN DV QDWXUDO DJJUHJDWH LQ D OLJKWZHLJKW LQVXODWLQJ FRQFUHWH$Q
LQQRYDWLYHDSSOLFDWLRQ&RQVWUXFWLRQDQG%XLOGLQJ0DWHULDOV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